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Food Processing Machinery and Equipment Sectional Committee,

FAD 49

FOREWORD This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Food Processing Machinery and Equipment Sectional Committee had been approved by the Food and Agriculture Division Council. It is observed that use of dough mixer has increased in food processing operations. Many times in dough mixers problems of shearing and trapping between the tool and the bowl or between the cover and bowl are observed. The dough mixer are also subjected to food hygiene requirements. Aneed was felt to prepare this standardto guide the widespread users of the dough mixer in various industries on safety and hygiene. In preparation of this standard assistance has been derived from the draft prEN 454 of CEN (European Committee for Standardization). For the purpose of deciding whether a particular requirement of this standard is complied with the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 `Rules for rounding of numerical values (revised)`. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

FOOD PROCESSING MACHINERY DOUGH MIXERS - SAFETY AND HYGIENE REQUIREMENTS
1 SCOPE This standard specifies safety and hygiene requirements for the manufacture of bakery and pastry mixers. This standard applies to dough mixers with rotating bowls. The following machines are excluded: continuously fed machines, mixers with stationary vertical bowls, experimental and testing machines, and domestic appliances. The bowl capacity is the quantity of ingredients processed during each operation as indicated in the manufacturer's instruction handbook. 3.2 Description A dough mixer usually consists of:
-

These machines are sometimes used in other industries (for example pharmaceutical industry, chemical industry, printing, ...). but hazards related to these uses are not considered in this standard. 2 REFERENCES The Indian Standards listed below contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated. IS No. 1356 (Part 1) : 1.972 Title Electrical equipment for machine tools: Part 1 Electrical equipment of machines for general use (second revision) Code for hygienic conditions for food processing units (J&t revision) Permissible limits of noise levels for rotating electrical machines

-

a frame, supporting or containing the driving mechanism; and controls (see Fig. 1); a bowl to contain the ingredients to be mixed. This bowl is rotated either mechanically or through the action of the kneading arm on the dough, may be removable, and may tilt; and a device to mix the ingredients which can : a rotating kneading arm on a vertical or inclined axis, two special arms mixing the dough.

In some cases it can be raised to allow bowl or food removal. 4 LIST OF HAZARDS AND DANGER ZONES The standard-covers the major mechanical hazards which arise during normal operating conditions including loading and unloading. It also includes hazards due to noise, instability, dust, as well as hygiene requirements. 4.1 Normal Operating Conditions Risk analysis under 5.3 to 5.8 are based on the normal operating conditions of dough mixers which is the operation of processing various ingredients by means of kneading arm. The range of processed ingredients is extremely wide. Operation is usually carried out in cycles of variable duration. Manual operations are sometimes necessary to take samples, to scrape or add ingredients. 4.2 Other Operating Conditions If the machine is not used as above, the manufacturer should, when he is informed of such situation, check on the basis of a new risk analysis that preventive measures remain valid.

2491 : 1972

12065 : 1987

3 DEFINITIONS For the purposes of this standard the following definitions shall apply. 3.1 The bowl volume is the maximum volume of water in litres that the bowl can contain.
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IS 14366 : 1996 4.3 Mechanical Hazards The example shown in Fig. 1 illustrates the major 4.6 Dust

hazards intrinsically and eliminated. danger zones which have not been Zonelvolume covered by the kneading arms hazards of shearing9 trapping, impact. space between bowl and frame hazards of trapping. bowl driving bowl and frame hazards of trapping and shearing, in the case of tilting bowls. kneading arm-holder driving, positioning and adjusting mechanism hazards of shearing trapping, impact.

4.7 Loss of Stability 4.8

Hygiene Requirements

A number of zones which shall all comply~with the specifications are defined in Annex A and in Fig. 2. 4.8.1 Food ContactArea bowl inside, bowl-side face of~solid guards or the whole of guards with holes, and the kneading arm.

Zone2 Zone3 -

4.8.2 Splash Zone -

Zone4 -

4.4 Electrical Hazards
4.5 Noise

bowl outside, in the case of solid guards, outside surface of guards, side and front surface of frame from a certain height depending on the dough mixer size, and upper part of the base.

FIG. 1 DANGER ZONES OF DOUGH MIXER

00 CONTACT

AREA

SPLASH

AREA

NON FOOD CONTACT

AREA

FIG. 2 HYGIENE AFCEA~ (WITHGUARDS REMOVED)

IS 14366: 1996 48.3 Non-food ContactArea The rest of the machine. 5 SAFETY REQUIREMENTS
MEASURES 5.1 Mechanical Hazards 5.1.1 Zone 1 AND SAFETY

..,

25 mm if the dimension b is 120 mm or less, 50mm if the dimension b is over 120 mm and up to 230 mm 75 mm if the dimension b is over 230 mm. 5.1.1.2 In order to facilitate dough discharge from dough mixers with non removable bowls, the kneading arm and bowl motions can continue when the guard is open, by operation of a hold-to-run control. 5.1.1.3 Stopping time When operated the stopping devices shall stop the dough mixer within a maximum of 4 second. If this is not possible opening of the guard should be prevented until movement has ceased by a time delay device. 5.1.2 Zone 2 - Space Between Bowl and Frame The clearance between the rotating bowl and the machine stationary parts shall be at least 30 mm, unless design prevents access (for example clearance less than 4 mm). 51.3 Zone 3 - Bowl DrivingMechanisms 5.1.3.1 An interlocking device shall prevent the bowl driving mechanism and the kneading arm from moving, when the bowl is not in operating position.

Volume Covered by the Tool

5.1.1.1 Direct access to the volume covered by the

kneading arm shall be prevented by an interlocking guard. An opening to see and take dough samples during the kneading process is allowed and it shall be entirely within the hatched area shown in Fig. 3. This hatched area shall be located on the bowl side opposite the kneading arm zone, and it shall have the following dimensional characteristics:
-

-

-

if dimension `b'is 120 mm or less no opening `a' shall be allowed. if dimension `b' is over 120 mm and equal to 230 mm or less, dimension `a' shall be 100 mm or less, if dimension `b' is over 230 mm, dimension `al shall be 140 mm or less, clearance `0' between the bowl protective cover and the bowl edge or between the bowl guard and the rotating bowl edge shall always be less than 25 mm, distance `d' between the bowl and the guard, before the mechanism is stopped shall not exceed:

I

THE KNEADING ARM
b
c

a 0

d ~25 <50 c 75
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525 $25 ~25
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All dimensions in millimetres. FIG. 3 DIMENSIONS OF THE GUARD
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IS 14366 : 19% 51.3.2 Tilting bowls 5.5.1 Unfixed standing machines without castors

If tilting mechanical, it~shall be operated by a holdto-run control. If tilting is manual, it shall require a force not over 350 N. 5.1.4 Zone 4 - KneadingArm Driving Mechanism
5.1.4.1 The kneading arm shall not rotate, unless it is in operating position within the bowl.

5.1.4.2 Kneading arm lowering when mechanical, shall be controlled by a hold-to-run control. When manual, kneading arm lowering or lifting with the bowl empty shall require a force not over 3.50 N in normal operating conditions. 5.2 Electrical Hazards

shall pass the following test. The machine shall be titled 10' from the horizontal plane in the most unfavourable direction with the bowl filled with water, up to the nominal capacity. It shall return to the horizontal plane. 5.5.2 Unfied standing machines with castors shall have at least two castors (or sets of castors) fitted with alocking device, if necessary, and shall comply with the provisions of 5i5.1. 5.5.3 If the machine cannot comply with the above requirements, it shall be fixed and the instruction handbook shall indicate the value of forces at fixing points. 5.6 Hygiene Requirements The dough mixers shall be designed and manufactured in accordance with the definition given in Annex A and Annex B. 6 INFORMATION FOR USE 6.1 Marking The following shall be marked on the machine:
-

The electrical equipment shall be in accordance with IS 1356 (Part 1) : 1972. Control devices and indicators shall have a degree of protection IP 54. The whole machine shall have a degree of protection IP 24. 5.3 Noise Measurement Measurements shall be carried out in compliance with the standard IS 12065 : 1987 in conditions of free field over a reflecting plane. The test shall be carried out with an empty bowl at different speeds in each gear. If a continuous variation of speed is used, at least three speeds, covering the complete range, shall be selected including the fast one. The A-weighted equivalent continuous sound pressure level shall be measured at the operator's station. 5.4 Protection Against Flour Dust Emission For a bowl with a diameter more than 500 mm, protection against flour dust emission shall be ensured by either of the following means. 54.1 Use of a solid cover (apart from the opening allowed under 5.1.1.1). 5.4.2 It is recommended that by means of a timedelay device which, when starting the machine, makes the tool rotate in lowest speed during at least 120 seconds before the operator can engage a higher speed. 5.5 Loss of Stability Machines shall be as far as possible designed to be stable and shall comply with the requirements set out in 5.5.1 and 5.5.2.

-

name of the manufacturer and/or seller or hirer, type of machine, serial number, year of construction, data on power supply : voltage in volts, frequency in hertz and power consumption expressed in kilowatts, and sound power level if necessary
Handbook

6.2 Instruction

This handbook shall be written in the official language(s) of the country where the machine is intended to be used. Units shall be SI units. The instruction following.
-

handbook

shall

include

the

6.2.1 Technical Data general description of the machine with dimensions sketches, etc, normal operating conditions, machine weight and component weights if the machine is supplied in parts, slinging and handling precautions, loads on faing points, if the machine is to be fixed, and wiring diagram.

6.2.2 Operation Manual 6.2.2.1 Normal operating conditions

IS 14366 : 1996 This handbook shall explain the various operating modes, especially the order in which starting and stopping operations shall be made (under the norma1 operating conditions set out in 4.1). 6.2.2.2 Other operating conditions The operation manual shall be adapted according to the specific operating conditions defined in 4.2. 6.2.3 Maintenance Manual This manual shall include: the lubrication drawing, frequency of operations and list of products to be used, the recommended technique for cleaning the machine, instructions to isolate the machine in a safe condition in the event of the need to repair or maintain any safety device, and a list and identification of spare parts, etc.

ANNEX

A

(Clause 5.6)
DEFINITION OF THE VARIOUS MACIIIN% ZONES IN TERlvIS OF `HYGIENE REQUIREMENTS' A-l FOOD CONTACT ARFA This area is composed of any surface usually in contact with food products; the food area also includes the surface with which the product may incidentally come into contact, after which it returns into the main product under normal conditions of use. A-2 SPLASH AREA Any surface of the equipment on which part of the food product may incidentally splash or flow along under normal condition of use and does not return into the main product flow. A-3 NON-FOOD CONTACT AREA Any exposed surface other than those specified above.

ANNEX

B

(Clause 5.6)
DEFINITION OF THE VARIOUS MATERIALS OF CONSTRUCTION `HYGIENE REQUIREMENTS' IN TERMS QF

B-l GENERAL Surfaces of materials and coatings shall be durable, effectively cleanable and if necessary disinfectable, without breaks, and shall be resistant to cracking, chipping, flaking and abrasion under normal conditions Of use. Materials shall withstand wear and prevent penetration of vermin. B-2 FOOD AREA CONTACT AREA AND SPLASH

B-2.1 The materials shall be : corrosion resistantt _ non toxic, non absorbent

B-2.2 The materials shall not impart undesirable odours, colours or taste. B-2.3 The materials shall not contribute to the contamination of food neither have any adverse influence to the foodstuffs

On these two areas the following requirements are to be added.
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